The organisms were grown in 2-liter amounts of a well-buffered broth having the following composition: KzHPO4, 4.0 g; K12PO4, 1.5 g; Difco yeast extract, 3.0 g; Difco proteose peptone, 10.0 g; and distilled water, 1 liter. Glucose was sterilized in water apart from the other constituents of the medium and added in a concentration of 1 per cent. Gallon pyrex bottles with cotton plugs were used as growth vessels. Most of the org i studied grew best when aerated by sterile air bubbled through the cultures. Clostridium sporogenes, Lactobacillus casei, and Streptococcus faecalis were grown in the medium (not aerated) plus 0.1 per cent sodium thioglycolate. The organisms studied were from the Department of Bacteriology culture collection at Kansas State College. Some species were obtained originally from the American Type Culture Collection, but others were isolated and identified in this department.
Suspensions of bacteria containing from a few million to several billion cells per milliliter are used in numerous phases of bacteriology and immunology. The importance of maintaining the proper hydrogen ion concentration in bacterial suspensions used for various purposes and in cultures has long been known. It has also been demonstrated that bacterial celLs exert a buffering action, and often considerable amounts of acid or base must be added to heavy suspensions of organisms to cause any appreciable change in the pH of the suspension. Shaughnessy and Falk (1924) measured the buffering action of heavy suspensions of washed cells of Escherichia coli in a water and salts solution. Recently McCalla (1941) has shown that the combination of the bacterial cells with hydrogen ions is an adsorption phenomenon.
The present investigation was undertaken to compare the acid-base-combining capacities of different species of bacteria and to study the mechanisn of the buffering action.
EXPERIMENTAL RESULTS
The organisms were grown in 2-liter amounts of a well-buffered broth having the following composition: KzHPO4, 4.0 g; K12PO4, 1.5 g; Difco yeast extract, 3.0 g; Difco proteose peptone, 10.0 g; and distilled water, 1 liter. Glucose was sterilized in water apart from the other constituents of the medium and added in a concentration of 1 per cent. Gallon pyrex bottles with cotton plugs were used as growth vessels. Most of the org i studied grew best when aerated by sterile air bubbled through the cultures. Clostridium sporogenes, Lactobacillus casei, and Streptococcus faecalis were grown in the medium (not aerated) plus 0.1 per cent sodium thioglycolate. The organisms studied were from the Department of Bacteriology culture collection at Kansas State College. Some species were obtained originally from the American Type Culture Collection, but others were isolated and identified in this department.
Following heavy inoculation, the liquid cultures were incubated for 48 hours at 30 C or 37 C, whichever was nearer the optimum for the growth of the particular species being studied. Cells were harvested by centrifugation. figure 1 and represent the difference between the titration readings on the cell suspensions and the water controls at the pH levels of 4.0 and 9.0. These two levels were chosen arbitrarily since it appeared from the data that the buffer action of the cells was most evident within this range. Since another method for expressing the quantitative combination of ions with colloidal suspensions is sometimes employed (namely, mg equivalents per 100 g dry weight), the actual dry weight of cells per 20 ml is recorded, and from these data the mg equivalent of HCI and NaOH neutralized per 100 g of dry cells has been calculated and recorded.
Some rather marked differences are apparent among the buffering effects of the different organisms studied. No Throughout the present study, repeated attempts to demonstrate adsorption and desorption of hydroxyl ions were negative. Heavy suspensions of bacterial cells were treated with 0.01 N NaOH to give an alkaline reaction of pH 9.0 to 11.0. These spensions were centrifuged and washed three times in water, giving a final reaction near neutrality. They were then treated with various anionic agents in attempts to replace any alkali that had combined with the cells. If the hydroxyl ions were held by adsorptive forces, they should be replaced by the added anions to a degree depending upon the adsorbability of the individual (Umbreit, Burris, and Stauffer, 1945 
SUMM1ARY
The acid-base-combining capacities of dense cell suspensions of 13 common bacterial species are given. Some quantitative differences were found among the various species. Adsorption and desorption of hydrogen ions could be demon-1951] 
